Tissue culture as an alternative There is both inside and outside Parliament a demand for a reduction in the number of animals used for experimental purposes. and it is claimed that this could be achieved by the use ofalternative methods that already exist and by the development of new methods. The subject has recently been reviewed in some detail (Smyth 1978) . Of the alternatives. the one which has received most attention is tissue culture. It is particularly valuable that in this issue (p 261) Professor K R Rees looks at tissue culture not only as an expert but also from the humanitarian standpoint as someone closely associated with the Lord Dowding Fund, which provides money for those seeking to use alternatives and to develop new methods. Tissue culture makes a contribution to biomedical knowledge in four main fields: fundamental cell biology. virology. cancer research and toxicity testing, and Rees touches on all of these.
The application of tissue culture to cell biology reveals one of the basic problems. If we culture cells from an animal we get a primary cell line and this resembles closely the parent tissue in many of its biochemical properties. It is thus useful in the study of the normal cell. But primary cultures require an animal each time they arc made. so that they arc not really alternatives so much as a OI41-0768/80/040229-()2/SI.OO/0 different way of using animals. If the culture is continued some of the cells can establish themselves permanently and constitute an established cell line. Thus without the use of any more animals a supply of biological material is available. The established cell lines differ. however. in many ways from the primary cultures. The number of chromosomes is usually different and many of the biochemical properties are lost. and these are obvious disadvantages in the study of normal cells. None the less. established cell cultures have great value in such problems as rapid synthesis of nucleic acid and protein and the mechanism of action of drugs which interfere with these processes.
Perhaps it is particularly in the field of virology that tissue culture can be a really effective alternative to living animals. As Rees points out. viral vaccines are now made in tissue culture rather than in animals, although it should be remembered that this was introduced by Enders and his colleagues in 1949 for making polio vaccine and preceded by 25 years the present demand that scientists should be looking for new methods. Other aspects of virology where tissue cultures are useful are the study of virulence and the screening of potential antiviral agents. Rees points out, however. that this can only be a first step in the search for antiviral drugs and subsequent studies will involve the use of infected animals.
Cancer research is another field where tissue culture can be useful. and in particular the testing of carcinogens. The altered growth properties of cells. particularly fibroblasts in culture. may give a predictive accuracy as good as that of the Ames (1971) test. another non-animal method for testing for carcinogenicity for which considerable claims are made. The screening of possible environmental agents for carcinogenicity by these means must offer a great potential for animal replacement. since the multiplicity of possible carcinogens -it has been estimated that there are 40 000 manmade chemicals in common use -is going to make enormous demands on laboratory and animal resources. Another useful approach is testing anti tumour agents on tumour cells in culture. and there is evidence of correlation between drug sensitivity of tumour cells in vivo and in vitro.
Nevertheless, tissue culture work such as that in whole animals has made disappointingly small advances in cancer research. and certainly cannot deal with the host-associated factors in malignancy.
Toxicity testing is probably the area of greatest concern in animal experimentation. Public opinion is rightly sensitive to the possibility that the majority of experiments arc done for trivial purposes -a fear happily not borne out by the latest Home Office returns (1978) . An effective alternative here would be particularly welcome. and many exaggerated claims have been made for tissue culture. Rees makes it clear that the possibilities of using tissue culture for testing for cytotoxicity are very limited. The main obstacle is the great sensitivity of the in vitro system to many substances which are toxic in vitro but could easily be coped with in the whole animal by metabolism, protein binding, excretion and other routes. Rees also shows how the altered biochemical properties of established cell lines would limit their effectiveness. There are many other factors which limit the value of in vitro tests, e.g. many substances are toxic because they exert their effects on specialist groups of cells and tissue culture testing could never show that strychnine and curare are deadly poisons.
There must be much sympathy with those who are funding projects for the use of alternative methods, but the cause is not helped by claims which have no scientific validity. Rees has done a considerable service by identifying some ways of using tissue culture as an alternative method without making excessive claims. His paper clearly shows that if biomedical research is to continue, animal experiments are going to be needed for a long time.
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